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DETAILED ACTION 

1 . Claims 1 -1 8 canceled in amendment submitted 2/1 7/09. 

Response to Arguments 

2. Applicant's arguments with respect to claims 19-33 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102(e) 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 19-27, 31, and 33 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U'Ren et al. (6,586,297). 

With regard to claim 19, figures 1-2 of U'Ren et al. disclose a heterojunction 
bipolar transistor 100 comprising: a collector 102; a base 120 disposed above the 
collector 102, the base 120 comprising a silicon-germanium layer ("SiGe base 120"); 
a germanium-enriched region 230 proximate an upper surface of the base 212 and 
within the silicon- germanium layer 120; and an emitter 130 overlying the germanium- 
enriched region 230. 
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With regard to claim 20, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein the germanium- enriched region 230 creates a band-gap differential between 
the emitter 130 and the base 120. Col 1 lines 33-37. 

With regard to claim 21, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein carrier mobility is greater in the germanium-enriched region 230 than in the 
base 120. 

With regard to claim 22, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein the germanium- enriched region 230 comprises a strained germanium-enriched 
region ("increasing the concentration of germanium in the SiGe base also increases the 
strain the crystalline structure of the SiGe base"). Col 1 lines 37-40. 

With regard to claim 23, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein a germanium concentration 230 in the germanium-enriched region 230 ranges 
from about 30 percent to about 75 percent ("40.0 atomic percent of germanium"). Col 6 
line 8. 

With regard to claim 24, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein a germanium concentration 230 is greater in the germanium-enriched region 
(between depth 220 and 222) than in the silicon-germanium layer 120. 

With regard to claim 25, figures 1-2 of U'Ren et al. disclose the limitation, having 
a valence band offset of greater than about 0.21 eV. Col 6 lines 20-25. 

With regard to claim 26, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein the germanium- enriched region 230 has a relatively low level of lattice defects 
("the present invention advantageously minimizes defects to the crystalline lattice 
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structure of metastable SiGe base 120 as a result of high does implantation"). Col 8 
lines 2-5. 

With regard to claim 27, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein the base 120 comprises a graded doped silicon-germanium base 206 or a 
stepped doped silicon-germanium base. 

With regard to claim 31, figures 1-2 of U'Ren et al. disclose a bipolar junction 
semiconductor comprising: a silicon substrate 107; a collector 102 disposed in the 
substrate 107; a base 120 disposed overlying the collector 102, wherein the base 120 
comprises a silicon-germanium portion 120; a germanium-enriched region 230 (area 
between depth 220 and 222) formed in the silicon-germanium portion 120, wherein a 
concentration of germanium 230 in the germanium-enriched region 230 is substantially 
greater than the concentration of germanium in the silicon-germanium portion 
(concentration of Ge before depth 220 and after depth 222); and an emitter 130 
disposed overlying the germanium-enriched region 230 (area between depth 220 and 
222). 

With regard to cliam 33, figures 1-2 of U'Ren et al. disclose the limitation, 
wherein the germanium enriched region 230 (area between depth 220 and 222) 
includes at least a 30% germanium concentration ("40.0 atomic percent of germanium"). 
Col 6 line 8. 
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4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over U'Ren et 
al. (6,586,297) in view of Ahn et al. (2001/0003667). 

With regard to claim 28, U'Ren et al. discloses all the subject matter claimed 
except for the limitation, wherein the base comprises a uniformly doped silicon- 
germanium base. 

However, figure 6 of Ahn et al. discloses the limitation, wherein the base 26 
comprises a uniformly ("uniform") doped silicon-germanium base ("silicon-germanium"). 
Par [0031]. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of U'Ren et al. with the limitation of Ahn et al. in order to reduce emitter 
resistance to avoid emitter degeneration and its attendant current-gain reductions. Par 
[0031] of Ahn etal. 



Claims 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U'Ren et al. (6,586,297) in view of Dunn et al. (2002/0132438). 
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With regard to claim 29, U'Ren et al. discloses all the subject matter claimed 
except for the limitation, wherein the germanium-enriched region is in contact with the 
emitter. 

However, figure 3 of Dunn et al. discloses the limitation, wherein the germanium- 
enriched region 60 is in contact with the emitter 64. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of U'Ren et al. with the limitation of Dunn et al. in order to provide a bipolar 
transistor having high-operating device performance and increased switching speeds. 
Par [0017] of Dunn etal. 

With regard to claim 30, U'Ren et al. discloses all the subject matter claimed 
except for the limitation, wherein a concentration of germanium in the germanium- 
enriched region decreases abruptly from a concentration proximate the upper surface in 
a direction toward the collector. 

However, figure 3 of Dunn et al. discloses the limitation, wherein a concentration 
of germanium 60 in the germanium-enriched region 60 decreases abruptly from a 
concentration proximate the upper surface (between emitter 64 and base 60) in a 
direction toward the collector 68. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of U'Ren et al. with the limitation of Dunn et al. in order to provide a bipolar 
transistor having high-operating device performance and increased switching speeds. 
Par [0017] of Dunn etal. 
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Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over U'Ren et 
al. (6,586,297) in view of LeGoues et al. (J. Appl. Physics 1 989). 

With regard to claim 32, figures 1-2 of U'Ren et al. disclose all the subject matter 
claimed except for the limitation, wherein the germanium- enriched region comprises a 
thermally oxidized enriched region. 

However, LeGoues et al. discloses the limitation, wherein the germanium- 
enriched region ("enriched SiGe alloy") comprises a thermally oxidized ("oxidation of 
SiGe alloy") enriched region ("enriched SiGe alloy"). Introduction lines 20-22. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of U'Ren et al. with the limitation of LeGoues et al. in order to enhance 
oxidation rates. Abstract of LeGoues. 



Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Benjamin Tzu-Hung Liu whose telephone number is 
(571)272-6009. The examiner can normally be reached on Mon-Fri 9:30 AM-6 :00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Davienne Monbleau can be reached on 571 272 1945. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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